Strand opening-deficient Escherichia coli RNA polymerase facilitates investigation of closed complexes with promoter DNA: effects of DNA sequence and temperature.
Formation of the strand-separated, open complex between RNA polymerase and a promoter involves several intermediates, the first being the closed complex in which the DNA is fully base-paired. This normally short lived complex has been difficult to study. We have used a mutant Escherichia coli RNA polymerase, deficient in promoter DNA melting, and variants of the P(R) promoter of bacteriophage lambda to model the closed complex intermediate at physiologically relevant temperatures. Our results indicate that in the closed complex, RNA polymerase recognizes base pairs as double-stranded DNA even in the region that becomes single-stranded in the open complex. Additionally, a particular base pair in the -35 region engages in an important interaction with the RNA polymerase, and a DNase I-hypersensitive site, pronounced in the promoter DNA of the open complex, was not present. The effect of temperature on closed complex formation was found to be small over the temperature range from 15 to 37 degrees C. This suggests that low temperature complexes of wild type RNA polymerase and promoter DNA may adequately model the closed complex.